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467 


'% 

1890. Mr. Mar Hi, Ephemerisfor 

the Moon. 

Ref. 

Apparent Duration of 

Place of 

Approximate 

No. 

Radiant. 

Radiant. 
a 8 

Star. 

37 

March-September 

0 0 

272+21! 

102 Herculis. 

38 

F ebr uary-August 

281-13 

A Aquilse. 

39 

April-Augu$t 

296+ 0 

77 Aquilae* 

40 

April-S eptember 

302+23! 

17 Yulpeculae. 

4i 

March-October 

313+77 

k Cephci. 

42 

May 13-August 13 

314+is 

7 Delphini. 

43 

March-September 

315+49 

a Cygni. 

44 

July-Sept., Nov. and Jan. 

334+58 

8 Cephei. 

45 

J une-December 

34^± 0 

j3 Piscium. 


Bristol; 1889 October 4. 


Ephemeris for Physical Observations of the Moon. By A. Marth. 
1890 July 1 to December 31. 


Greenwich 

Noon. 

Selenographical 
Colong. | Lat. 
of the Sun. 

Geocentric 
Sel. Long. | Lat. 
of the Earth. 

Libration. 

Combined 

Amount. 

Direction. 

1890. 

J niy 1 

78-85 

+ o°44 

0 

-4-13 

4 0*07 

0 

4-13 

00 

h-4 

2 

91*04 

*47 

2*46 

1-82 

3-06 

53'6 

3 

103-23 

•50 

— o-6o 

3’46 

3*51 

9'8 

4 

115-42 

*53 

+ 1*31 

4-86 

5*04 

344‘9 

5 

127-62 

•55 

3*13 

5'92 

670 

332*2 

6 

13982 

+ 0-58 

+ 4-72 

+ 6-57 

8-09 

324'4 

7 

152 03 

•61 

598 

6-8o 

9'°4 

3 i8 *9 

8 

164-24 

•63 

6 -s 3 

6*6o 

9'49 

314-2 

9 

176*46 

*66 

7-27 

6-02 

9*43 

3098 

10 

188-68 

•68 

7-31 

5-15 

8*94 

305*3 

11 

200-91 

70 

7*co 

4*°3 

8-07 

300-1 

12 

213-15 

•72 

6*37 

2-74 

6*94 

293*4 

13 

225*39 

+ 074 

+ 5*50 

+ i*35 

5 67 

283-8 

14 

237-64 

76 

4‘44 

— o - o8 

4'45 

269-0 

1.5 

249-89 

78 

3-2 5 

1 49 

3-58 

245*4 

16 

262-14 

•80 

1-96 

2-82 

3‘44 

214*9 

17 

274-39 

•82 

+ 0-63 

4-02 

407 

188-9 

18 

286-64 

•84 

— 0-72 

5'04 

509 

I7i*9 

19 

298-89 

•86 

2-05 

5-85 

6*19 

160-7 

20 

311-14 

+ o-88 

-3*33 

— 6-40 

7*22 

152*6 

21 

3 2 3'38 

•90 

4’52 

6-68 

8-07 

146-1 

22 

335 62 

•92 

00 

v° 

VO 

6-67 

8-69 

140-3 
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J/r. Martin , 

JUphemeris for Physical 


L. 7, 

Greenwich 

Noon. 

Selenographical 
Colong. | Lat. 
of the Sun. 

Geocentric Libration. 
Sel. Long. | Lat. Combined 

of the Earth. Amount. 

Direction. 

1890 . 

July 23 

347 ? S 5 

+ 0 °95 

° 

-645 

-6-36 

0 

905 

1347 

24 

0-08 

*97 

7*09 

5*74 

910 

I29'2 

25 

12-30 

0-99 

7*43 

4-82 

8*85 

1231 

26 

24*51 

i-oi 

7 * 4 i 

3-62 

8-24 

Il6-I 

27 

3672 

+ F04 

-698 

-2-18 

7*32 

107*4 

28 

48-92 

i*o6 

612 

-056 

614 

95*3 

29 

6rn 

ro8 

4*81 

+ 1*13 

4*95 

76-8 

30 

73*30 

in 

3*12 

2-79 

4*19 

48-2 

31 

85'49 

1*13 

-115 

4-29 

4*44 

14-9 

Aug. 1 

97*67 

i*i 5 

+ 0-97 

5*48 

5*57 

350-1 

2 

109-86 

i*i 7 

3*04 

6-29 

698 

334*3 

3 

122*05 

+119 

+ 4*88 

+ 6-64 

8-24 

323*8 

4 

134*24 

1*21 

6-36 

6-56 

9 *i 3 

3140 

5 

14644 

1-22 

7*38 

606 

9*54 

309*6 

6 

158*65 

124 

7-89 

5*24 

946 

303*7 

7 

170-86 

1*25 

7*93 

4*i5 

8*94 

297*7 

8 

183-08 

1-27 

7*54 

2-89 

8-07 

2910 

9 

195-30 

1-28 

6-80 

1-52 

6*97 

282-6 

10 

207-53 

+1*29 

+ 5-80 

+ 0 13 

5-80 

271-3 

11 

219-76 

1-30 

4-60 

-1-28 

4-78 

254*5 

12 

232-00 

i*3i 

3*30 

2-60 

4-19 

231-7 

J3 

244*24 

1-32 

1*94 

3-80 

4-26 

207-0 

14 

25648 

i *33 

+ 0-57 

4*83 

4-86 

186-8 

15 

26873 

i *34 

-0-75 

5-65 

570 

172-4 

16 

280*97 

1*36 

2*02 

6-23 

6*54 

162-1 

17 

293-21 

+ i *37 

“3*20 

-6-54 

7*2 7 

i 54 *o 

18 

305*45 

1*38 

4*27 

6-56 

782 

747*0 

19 

31769 

i *39 

5*22 

6-28 

816 

140-4 

20 

329-92 

140 

6 02 

570 

8-28 

133-6 

21 

34215 

141 

6-62 

00 

Vt- 

8-20 

1264 

22 

354-37 

i *43 

6-99 

374 

7*92 

118-3 

23 

6-58 

144 

7-05 

2-40 

7*45 

108-9 

24 

1879 

+ i *45 

-6-77 

— 0-90 

6-83 

97*6 

25 

3099 

146 

6-o8 

+ 0-70 

6-12 

83*4 

26 

4318 

147 

499 

231 

5*49 

65-1 

27 

55-36 

148 

3-48 

3*8o 

5*15 

42-4 

28 

67-54 

149 

-I-64 

5*o6 

532 

*7*9 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at University of Bath, Library on July 12, 2015 




18 90MNRAS. .50. .467M 


May 1890. Observations of the Moon. 469 


Greenwich 

Noon. 

Selenographical 
Colong. | Lat. 
of the Sun. 

1S90. 

Aug. 29 

7972 

0 

+ 1*50 

30 

91*90 

1*51 

31 

IO407 

+ 1*52 

Sept. 1 

II625 

1-52 

2 

128-43 

**53 

3 

140'62 

i *53 

4 

15281 

i *53 

5 

165-01 

i *53 

6 

177-21 

i *53 

7 

18942 

+ i *53 

8 

201-63 

i *53 

9 

213-85 

i *53 

10 

226-07 

i *53 

11 

238-29 

1-52 

12 

250-52 

152 

13 

262-75 

152 

14 

274-98 

+ 1-52 

15 

287*21 

1-52 

16 

299*44 

1*52 

17 

31167 

1-52 

18 

323-89 

1-52 

19 

336- 10 

1-52 

20 

34831 

1-51 

21 

0*51 

+ i* 5 i 

22 

1271 

151 

23 

24*90 

1-51 

24 

37-06 

i* 5 i 

25 

49*25 

1-50 

26 

6142 

1-50 

27 

7353 

i *49 

28 

85-74 

+ 148 

29 

97-90 

1*47 

30 

110-06 

146 

Oct. 1 

122*22 

i* 4 S 

2 

134*39 

144 

3 

146*56 

1-42 

4 

158-74 

141 


Geocentric Libration. 


Sel. Long. | Lat. 
of the Earth. 

Combined 

Amount. 

Direction, 

0 

+ 040 

+ 5 ? 98 

0 

5'99 

0 

356-2 

248 

6-48 

6'93 

339*2 

+ 4*38 

+ 6-52 

7 'S 5 

326-2 

5-96 

6-12 

8‘53 

316-0 

7 # o8 

5*35 

8-86 

3 ° 7*3 

7-69 

4*29 

8-8o 

299*3 

7*79 

3*03 

8*35 

291-3 

7*43 

1-65 

7*6i 

282-5 

6" 70 

+ 023 

6-70 

272-0 

+ 5*67 

— i*i 7 

5*78 

258-3 

4*44 

249 

5*09 

240-7 

3’io 

3-69 

4*82 

220-1 

1-74 

4-72 

5*03 

200'2 

+ 040 

5*55 

556 

184I 

-0-87 

6*14 

6-20 

I7I-9 

201 

6-47 

6-77 

I62-8 

- 3’°4 

-651 

7-tS 

i 55 *i 

393 

6*25 

7-38 

147-9 

468 

5*69 

736 

.140-7 

5-28 

4-87 

7-18 

132-8 

571 

3-76 

683 

1234 

5*97 

2-45 

6-45 

1124 

5*97 

—°'99 

6*o6 

99*5 

- 5 * 7 2 

+ 0-55 

5*83 

84*5 

5-16 

2-10 

5*57 

67-8 

4*26 

3 * 5 ^ 

5*55 

50-0 

3*02 

4*83 

5'69 

32*0 

-149 

5*80 

5'99 

14-4 

+ 0-24 

6*39 

64O 

357*8 

2-04 

6*55 

6-86 

342-8 

+ 3*73 

+ 6*27 

7-28 

329*4 

5 *i 7 

5*59 

761 

317*3 

6-23 

4*56 

772 

306-3 

6-84 

3*30 

7*59 

2958 

6*97 

1-89 

7*22 

285-2 

6-6 7 

+ 042 

6-68 

273*7 

5-98 

—1*02 

6 -o6 

260-3 
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Mr. 

Marthj 

Ephemeris foy 

* Physical 


L. 7, 

Greenwich 

Selenographical 

Geocentric Libration. 


Noon. 

uoiong. 

I Lat. 

Set. Loner. 

1 Lat. 

Combined 


1890. 

ot the Sun. 

0 0 

of the Earth. 

Amount. 

Direction. 

Oct. 5 

170-93 

+ 1-39 

+ 4*99 

-2-39 

5*53 

244*4 

6 

183-12 

1*38 

3*8o 

3*62 

525 

226-3 

7 

195*31 

136 

2-49 

4-68 

5*3i 

208 0 

8 

207*51 

i*35 

+ 115 

5*54 

566 

191-7 

9 

219-71 

1*34 

—0-14 

6-i6 

6-17 

178-8 

10 

231-92 

1*32 

132 

6-52 

6-65 

168-6 

11 

244*13 

1*31 

2-36 

6*59 

7-00 

160-4 

12 

256-3S 

+1-29 

+ 3-22 

-6*37 

7*i3 

153*3 

13 

268-56 

1-28 

3*89 

5*83 

7*00 

146-4 

14 

280*78 

1-27 

4*37 

4*99 

6-63 

I 38"9 

15 

292*99 

1-25 

4-67 

3*90 

6-o8 

129-9 

16 

305-20 

1-24 

4*79 

2-58 

5*44 

118-3 

17 

317*41 

1-23 

4*74 

—1*10 

4*87 

103-0 

18 

329-61 

I '21 

4-5i 

+ 046 

4*54 

84-1 

19 

341-Si 

+ 1-20 

-4*09 

+ 2-02 

4*56 

63-6 

20 

354*oo 

i*i9 

3*47 

3*49 

4*92 

44*8 

21 

6-i8 

i*i 7 

2-64 

4*77 

5*45 

28-9 

22 

18-35 

1*15 

I *59 

5*77 

5*99 

I5'4 

23 

30-52 

1-13 

-0-38 

6-42 

6*45 

34 

24 

42-68 

I-I2 

+ 0-94 

6 67 

6-74 

352-0 

25 

54*83 

no 

2-29 

6-50 

6-89 

340-7 

26 

66-98 

+1-07 

+ 3*55 

+ 5-92 

6-89 

329-2 

27 

79*13 

1-05 

4-61 

4*97 

6*77 

3I7-3 

28 

91*27 

1-03 

5*38 

3-74 

6*55 

304-9 

29 

103-42 

i-oo 

5-8o 

2-32 

6-25 

291-9 

30 

Ir 5*57 

0-98 

5-85 

+ 081 

5*90 

277-9 

3i 

127-72 

*95 

5*52 

—070 

5*56 

262*8 

Fov. 1 

I39’87 

*93 

4*84 

214 

530 

246-1 

2 

152-03 

+ 0-90 

+ 3*90 

~3*45 

5*20 

228-4 

3 

164-19 

•87 

2-76 

4*59 

5-35 

210-9 

4 

17636 

•85 

i*49 

5*5i 

5-71 

i95*i 

5 

188-54 

*82 

+ 0-19 

619 

6-19 

.1817 

6 

200-72 

•80 

— 1-08 

6-61 

6-70 

170-7 

7 

212-90 

*77 

22 

674 

7-10 

1619 

8 

22509 

*75 

3*19 

658 

7*3i 

154-2 

9 

237-29 

+ 0-73 

-3*95 

— 6n 

T 26 

147*2 

10 

249-49 

•71 

4*45 

5*33 

6-94 

140-2 

11 

261-69 

-68 

4*69 

4-26 

6-33 

1324 
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May 1890. Observations of the Moon, 471 


Greenwich 

Noon. 

Selenographical 
Colong. | Lat. 
of the Sun. 

Geocentric Libration. 

Sel. Long. | Lat. Combined 

of the Earth. Amount. 

Direction. 

i8go. 

Nov. 12 

273 ? 89 

+ o-°66 

- 4*67 

-294 

0 

5 * 5 i 

0 

122*3 

13 

286-09 

•64 

4*40 

- 1*44 

4*63 

108-1 

H 

298-29 

•62 

3*93 

+ 0-17 

3'93 

87-5 

IS 

3 i °'48 

•6o 

3*27 

1-So 

3*73 

61-2 

16 

322-67 

+ 0-57 

- 2*47 

+ 3*33 

4 *i 5 

36*5 

17 

334-86 

*55 

r 55 

4-68 

4-92 

lS-2 

18 

347-04 

•52 

—0*56 

5*74 

5*77 

5*5 

19 

359-21 

•50 

+ 0*48 

64 6 

6-48 

355-8 

20 

11 '37 

•47 

i' 5 * 

678 

6*95 

347’5 

21 

23-53 

*44 

2-51 

6-69 

7-14 

339-6 

22 

35-68 

•42 

3 * 4 i 

6-20 

7 * 07 

331-3 

23 

47-82 

+ 0-39 

+ 4-16 

+ 5*35 

678 

322-3 

24 

59-96 

•36 

472 

4-20 

631 

311-8 

25 

72^9 

.32 

5 -oS 

2-83 

5-78 

299-3 

2 6 

84-22 

•29 

5 *ii 

+ 1*33 

5*28 

284-6 

27 

96-36 

*26 

4-90 

-0-21 

491 

267-5 

28 

108-49 

•23 

4*42 

169 

4*73 

249 1 

29 

12063 

•20 

368 

3 *io 

4-81 

229-8 

30 

I3277 

+ 0-16 

+ 2-72 

-4-32 

5 *ii 

2I2'2 

Dec. 1 

144*91 

•13 

160 

5*33 

5-56 

196-6 

2 

15706 

•10 

+ 0-36 

609 

6-10 

183-3 

3 

I69-2I 

*07 

-093 

6*59 

664 

I72*0 

4 

181-37 

•04 

219 

681 

7 *i 5 

162-3 

5 

193*54 

H-0’02 

3*35 

6*74 

7*52 

153*7 

6 

2O57I 

-0*01 

4*34 

6-36 

770 

i 45 * 8 

7 

2I7-88 

— 0*04 

-509 

- 5*69 

7-63 

138*3 

8 

230-06 

•07 

5*55 

4-72 

7-28 

1305 

9 

242-25 

•09 

5*68 

3*48 

6-66 

121*6 

10 

254*44 

*12 

5*45 

2*02 

5*82 

110-4 

11 

266-63 

•14 

488 

— 0'4I 

4-89 

948 

12 

278-82 

•l6 

3*99 

+ 1-27 

4-18 

724 

1.3 

291-01 

•19 

2-85 

2-89 

406 

44*5 

H 

303-20 

— 0-21 

-i *53 

+ 4*35 

4-62 

19-8 

15 

3 I 5-39 

-24 

—0-14 

5*53 

5*53 

i *4 

16 

3 2 7‘57 

•26 

+1*23 

6*35 

6-47 

349 *o 

i 7 

33974 

*29 

2-50 

676 

7-21 

339*8 

18 

351-90 

•32 

3*59 

675 

7-65 

332 *i 
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47 2 

Gen. Tennant , 

Errata in 

Oppolzer 


L. 7. 

Greenwich 

Noon. 

1890. 

Dee. 19 

Selenographical 

Colong. | Lat. 
of the Sun. 

0 0 

4-06 -0*35 

Geocentric Libration. 
Sel. Long. | Lat. Combined 

of the Earth. Amount. 

+ 4°45 +6-34 774 

Direction. 

325° 1 

20 

16-21 

•38 

5*07 

5*57 

7-52 

317-8 

21 

28-36 

-0-41 

+ 5*43 

+ 4*50 

704 

309-8 

22 

40-50 

*44 

5*54 

3*20 

6'39 

300-1 

23 

52-63 

*47 

5*4t 

I 75 

5'69 

288*0 

24 

64-76 

•50 

5-07 

+ 0*25 

5-08 * 

272*8 

25 

76-89 

*53 

4*53 

-1*26 

470 

254*4 

26 

89-02 

•56 

3'So 

2*67 

464 

234-8 

27 

101*15 

*59 

2*90 

3*94 

4-89 

216-3 

28 

113*28 

—0*62 

+1*86 

-5*oi 

5'35 

200*3 

29 

125*41 

•65 

+ 0-70 

5*85 

S-89 

186*8 

30 

137*54 

*68 

-o*55 

6*42 

6-45 

175*2 

31 

149*68 

-0*70 

-1*83 

-6-72 

6-96 

164*8 


Errata in Vol. II. of Oppolzer’s Lehrbuch zur Bahnbestimmung. 
By Lieut.-General J. F. Tennant, R.E., F.R.S. 

I have found the following errors in addition to the extended 
list issued subsequently to the publication of the work. 

Page ii. Formula 16. For C^-rfi, 2, 3 . . . d-i}, read 
0*-p{ i 2 , 2 2 , 3 2 . . . (d- 1 ) 2 }. 

15. Line 7 from bottom. For mf{ a + (i + \)w), read rnf'{a + (i + ±)w}. 
32. Line 8 from bottom, in dl after Z(a + [i + »]«>), for + read =. 
41. Formula 15. In the limits of integration, for a + (i + ±m), read 
a + (i + J)m. 

108. Line 2 from bottom. For hf{a) +, read A/(a) -. 

148. Line I. For ( v ) 2 , read ( ( v) ) 2 . 

150. Line 3 from bottom. For r't, read r'. 

151. Line 7 from bottom. For (127 — ad), read (i2y +ad). 

163. Line in formula for 0. For s j n 2(^~F Q ) rea( j sin ^(E—E 0 ) 

i(E-E 0 ) -§(E-—E 0 ) sin 1"’ 

I may mention also that there seem to be errors in the 
figures of the computations from careless reading, thus :— 


11 ^(a) 

„ Dee. 6 

>! 

°«° 75 S 47 

III. Log. fq 

„ Feb. 24 

» 

2328069 

fa 

„ Dec. 6 


2»o28385 „ 

fa 

„ Oct. 27 

»> 

1-732151 

A2(z) 

„ Oct. 27 

If 

-0-62 

Erratum. 

, page 353, line 12 from bottom, for 

“ Berliner ” read 


°»'° 45547 * 

2-308069. 

2-128385. 

1733151* 

-o-oo 
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